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The aim of this paper is to gauge the size of the educational gap between children, aged 8-11 years, belonging to the different social groups in India. It is well established that educational attainments vary considerably between India's caste and religious groups with Muslims, Dalits (the Scheduled Castes), Adivasis (the Scheduled Tribes), and the ‘Other Backward Classes’ (the OBC) being the most backward.  Using data from the Indian Human Development Survey of 2005 - which tested over 12,300 children, aged 8-11, for their ability to read, write, and do arithmetic at different levels of competence - this study examines inequalities within social groups in the test scores of children to argue that inter-group comparisons of educational attainment should take into account not just the mean level of achievement of the children in a group but, also, the degree of inequality in the distribution of achievements between children in the group.  The paper then proceeds to enquire why different children have different levels of educational achievement.  The central conclusion is that, after controlling for a number of parental, household and school-related factors, children from all the different social groups, when compared to Brahmin children, were disadvantaged, in some or all of the three competencies of reading, arithmetic, and writing. However, this disadvantage was greatest for Muslim, Dalit, and Adivasi children.  These children were disadvantaged with respect to all three competencies and their disadvantage embraced failure as well as success. Using a decomposition analysis, the paper quantifies the “structural advantage” that Brahmin and High Caste children enjoyed over their Dalit and Muslim counterparts. 




	This paper employs a unique set of data, encompassing India and its several social groups, to gauge the size of the educational gap between children, aged 8-11 years, belonging to the different social groups in India. These data are provided by Indian Human Development Survey (IHDS) for 2005 which tested over 12,300 children, aged 8-11, for their ability to read, write, and do arithmetic at different levels of competence (Desai, et. al., 2009).  Using these data, this study examines, firstly, inequalities within social groups in the test scores of their children and argues that inter-group comparisons of educational attainment should be made on the basis of "equity adjusted scores":  these take into account not just the mean level of achievement of the children in a group but, also, the degree of inequality in the distribution of achievements between children in the group.  It then proceeds to enquire, using econometric techniques, why children have different levels of educational achievement. In particular, consistent with the title of the paper, it investigates whether, after controlling for other factors - for example, parental education or household wealth - caste and religion played a role in explaining such differences.
The contextual background to the study is the division of Indian society into a number of social groups delineated by caste and religion. There is, first, the caste system, which stratifies Hindus, who constitute eighty percent of India's population, into mutually exclusive caste groups, membership of which is determined entirely by birth.  Very broadly, one can think of four subgroups: brahmins; kshatriyas; vaisyas; and sudras.  Brahmins, who were traditionally priests and teachers, represent the highest caste; Kshatriyas (traditionally, warriors and rulers) and Vaisyas (traditionally, moneylenders and traders) are "high caste" Hindus; the Sudras (traditionally performing menial jobs) constitute the "other backward classes" (OBC).  Then there are those persons (also Hindus) whom Hindus belonging to the four caste groups (listed above) regard as ‘untouchable’ in the sense that physical contact with them - most usually the acceptance of food or water - is polluting or unclean. Hereafter, we refer to the total of 180 million persons in India belonging to this category by their preferred name, Dalits (meaning, "broken" or "oppressed"). Then, there are about 85 million Indians classified as belonging to the “Scheduled Tribes” and termed Adivasis (meaning "original inhabitants"): of these, 70 million inhabit a relatively contiguous hill and forest belt.​[1]​ Lastly, there are those who are not Hindus: about 120 million Muslims and a much smaller number of Sikhs, Jains, and Christians. 
	 It is well established that educational attainments vary considerably between India's caste and religious groups. For example, Deolalikar (2010) showed that the completed schooling of three "deprived" groups - Muslims, Dalits, and Adivasis - as a percentage of the completed schooling of upper-caste Hindus was, for those born in 1970-9, 71 percent for Muslims and 66 percent for Dalits and Adivasis collectively; for the cohort born in 1960-69, the corresponding percentages were 65 percent and 54 percent.  These differences persist notwithstanding the fact that there has been much progress in India in the area of caste disadvantage:  Articles 341 and 342 of the Constitution of India allow for special provisions for Dalits and Adivasis in the form of reserved seats in the national parliament, state legislatures, municipality boards and village councils (panchayats), job reservations in the public sector, and reserved places in public higher educational institutions. Furthermore, Article 17 forbids the practice of "untouchability" and various amendments to the Prevention of Atrocities Acts provide for severe penalties for crimes against Dalits and Adivasis. 
The central conclusion of the paper is that, even after imposing various controls, children from all the social groups were disadvantaged relative to Brahmin children in some or all of the three competencies of reading, arithmetic, and writing. However, this disadvantage was greatest for Muslim, Dalit, and Adivasi children and, moreover, for these children, disadvantage extended over all the competencies both in the probability of success and failure. 
	Other studies which have addressed these questions have focused on the enrolment of children at school and, in particular, on differences between social groups in rates of school enrolment (Borooah and Iyer, 2005) and Bhalotra and Zamora, 2010).  Since these studies, which were based on data for the late 1980s and early 1990s, the problem of enrolment has become less acute: the IHDS shows that in 2005 the enrolment rate for every social group was in excess of 90 percent. What is now relevant is not so much whether children are enrolled, but what they learned, at school.  It is this shift of emphasis from school enrolment to schooling quality - and the related analysis of inter-group disparities in children's educational standards - that is the focus of this paper.              
2.  Testing Children's Abilities in Reading, Writing, and Arithmetic 
	The IHDS tested the (approximately) 12,300 children, aged 8-11, in its sample for their ability to read, write, and do arithmetic at different levels.​[2]​  In the assessment of reading, a child was assigned a score of 4 if he/she could read (in English or in any one of a number of Indian languages) a "story"; a score of 3 if he/she could read a "paragraph"; a score of 2 if he/she could read words; a score of 1 if he/she could recognise letters of the alphabet; and a score of 0 if he/she could do none of these.  For assessing ability in arithmetic, a child was assigned a score of 3 if he/she could divide; a score of 2 if he/she could subtract; a score of 1 if he/she could recognise numbers; and a score of 0 if he/she could do none of these. In assessing writing ability, a child was assigned a score of 1 if he/she could write a simple sentence (for example: “I like blue colour”) with two or fewer mistakes; a score of 0 if he/she could not.​[3]​  Sample test sheets for reading and arithmetic are provided in an online Appendix to the paper.​[4]​  
	The IHDC distinguished the following eight social groups of which the first three represented Hindus within the caste system (that is, Brahmins, “high caste” Hindus [kshatriyas and vaisyas], and the OBC [sudras]), the fourth represented Hindus outside the caste system (Dalits ), the fifth related to tribal groups (Adivasis), and the sixth, seventh, and eighth to the other, non-Hindu, religious groups (Muslims, Sikhs and Jains, and Christians). For both boys and girls, the average reading scores were highest for Brahmins, "high castes", Sikhs/Jains, and Christians and lowest for the OBC, Dalits, Adivasis, and Muslims.  For example Brahmin and Dalit boys had average reading scores of, respectively, 3.3 and 2.4 (out of a maximum of 4). 
	This pattern was repeated for arithmetic and for writing: children between the ages of 8-11 with the highest educational attainments came, on average, from Brahmin, "high caste", Sikh/Jain, and Christian households while the lowest achievers were, on average, from OBC, Dalit, Adivasi, and Muslim households.  For example, Brahmin and Dalit boys averaged arithmetic scores of, respectively, 2.2 and 1.4 (out of a maximum of 3).  Interestingly, there was much less evidence of a gender divide in the scores with the average scores of boys and girls being remarkably close for reading, arithmetic, and writing: 2.7 versus 2.6 for reading, 1.6 versus 1.5 in arithmetic, and 0.71 versus 0.68 in writing.​[5]​
	One reason for the inter-group differences, noted above, might be that the school characteristics of children from different caste/religious backgrounds were very different.  The proportion of children from the "higher" social groups (Brahmin, high caste Hindus, Sikh/Jain, and Christian households) going to private schools was considerably higher than that for children from the "lower" social groups (OBC, Dalit, Adivasi, Muslim households): 47 percent of Brahmin boys and 40 percent of Brahmin girls were in private schools compared to only 20 percent of Dalit boys and 16 percent of Dalit girls.​[6]​ 
	The most obvious reason for households in the "higher" social groups favouring private schools and being able to afford higher school fees and private tuition expenditure was that they were better off than "lower" social group households.  The average, annual, income of Brahmin households (Rs. 91,189) was over twice that of Dalit and Adivasi households (Rs. 43,020 and Rs. 43,511, respectively) and considerably more than that of OBC and Muslim households (Rs. 52,472 and Rs. 55,984, respectively).  In terms of household assets (measured by the number of items owned by the household from a given list), households in the "higher" social groups were much better off than those in the "lower" groups: Brahmin households owned 17 (out of a total of 30 possible items) compared to 12 for OBC and Muslim households and 10 for Dalit households.	
	Perhaps as a corollary of their greater likelihood of being in private schools, a larger proportion of children from the "upper" groups were educated in English compared to children from the "lower" groups: 23 percent of Brahmin boys and 21 percent of Brahmin girls were educated in English compared to only 8 percent of Dalit boys and 7 percent of Dalit girls. Another consequence of the greater probability of "upper" group children being in private schools was that the average school fees paid per child by such households was considerably greater than the fees paid by the "lower" groups: Brahmin households paid average school fees of Rs. 1,515, per year for boys and Rs. 1,236 for girls, compared to the Rs.507 for boys, and the Rs. 390 for girls, paid by Dalit households.​[7]​ Higher school fees (for in-school teaching, books, uniforms etc.) were also correlated with higher expenses on private tuition (that is, engaging a private tutor for out-of-school instruction): on average, Brahmin households spent Rs. 751 per year for boys (and Rs. 537 for girls) for private tuition compared to expenditure by Dalit households of Rs. 249 for boys and Rs. 192 for girls.
	The economic strength of the higher social groups was also reflected in their adult educational achievements: compared to the literacy rate of 56 percent for Dalits, and 64 percent for persons from the OBC, the literacy rate for Brahmins was 81 percent; Brahmins had completed, on average, seven years of education (in contrast to the four completed years of Dalits), 39 percent of Brahmins (in contrast to 13 percent of Dalits) had a 'matric' qualification,​[8]​ and fourteen percent of Brahmins (in contrast to two percent of Dalits) were graduates.
	Although the IHDS did not identify a child's school, it did conduct a survey of nearly 3,800 primary schools in India with a view to ascertaining their characteristics and their resources. Data from this survey showed that 54 percent of primary schools in India were government schools, 32 percent were private schools, and 12 percent were government-aided (private schools).  In terms of resources, government primary schools had, on average, the least number of classrooms (4.9) yielding an average class size of 43 students; private schools had an average of 6.5 classrooms for an average class size of 31, while aided schools had an average of 7.8 classrooms for an average class size of 37. 
	In addition to having larger class sizes, government schools, compared to private and aided schools, were handicapped in other ways: 5 percent of government schools, compared to 1 percent of aided schools and 2 percent of private schools, did not have blackboards in all the classrooms and 71 percent of government schools, compared to 32 percent of aided schools and 40 percent of private schools, did not have chairs and desks for all their students; lastly, attendance rates were lowest in government schools with 88 percent of enrolled students attending school on an average day compared to attendance rates of 91 percent for private schools and 94 percent for aided schools. 
3. Inequality Analysis: Equity Sensitive Test Scores
	Comparing different groups on the basis of their mean test scores (Tables 1A and 1B) ignores inequality in the distribution of scores between the individual children in the groups.  Sen (1998) argued that if  is the mean level of achievement, and I the degree of inequality in its distribution, then the level of social welfare, W, may be represented as : "this has the intuitive interpretation [that] the size of the pie () [is] corrected downwards by the extent of inequality (1-I)" (p. 129).  
<Tables 1A and 1B>
 	In this section we apply this idea to the test scores in the IHDS data. Table 1A and 1B show, respectively, for boys and girls, the mean scores (Panel 1) by social group and, then, for each group, the degree of inequality in the distribution of scores within that group (Panel 2). Inequality is measured by the Gini coefficient which is the most commonly used international summary indicator of inequalities.  Following from these observations, the third panel of Tables 1A and 1B show, respectively, for boys and girls the "equity adjusted" mean test score, E, for each social group defined as, where  is the mean test score of the children in the group (Tables 1A and 1B: Panel 1) and G is the Gini coefficient computed over the distribution of test scores across the children in the group (Tables 1A and 1B: Panel 2).
	The first point to notice about Tables 1A and 1B is that there was considerably more inequality in the distribution of test scores among children in the "lower" social classes (the OBC, Dalits, Adivasis, and Muslims) compared to children in the "upper" social classes (Brahmins, High Castes, Sikh/Jains, and Christians): the Gini coefficient values for Dalit boys in reading, arithmetic, and writing were, respectively, 0.31, 0.39, and 0.35 while the corresponding values for Brahmin boys were 0.16, 0.21, and 0.18.     
	The second point is that, within the same social group, inequality in scores was similar for girls and boys: the Gini for Brahmin girls was 0.18 compared to 0.16 for Brahmin boys while the Gini for Dalit girls was 0.32 compared to 0.31 for Dalit boys. Not only were the mean scores of boys and girls in the different competencies very similar, the gender distribution of these scores between the high and low scorers was similar and, for Brahmins, highly compressed.
	The equity-adjusted scores show that the gap between children from the "lower" and "upper" classes was considerably greater than that suggested by the unadjusted mean scores: the unadjusted reading and arithmetic mean scores for Dalit boys (2.4 and 1.4, respectively) were 72 percent and 64 percent of the corresponding scores for Brahmin boys (3.3 and 2.2); with equity adjustment, the Dalit shortfall, relative to that of Brahmins, grew to 61 percent for reading (1.7 against 2.8) and to 51 percent for arithmetic (0.9 versus 1.7).
4. Estimating the Relative Strength of Factors Influencing Children's Educational Abilities       
	Given that the test results in reading, writing, and arithmetic differed markedly between children from different social groups, and given that there were strong inter-group differences in the schooling characteristics of children and in the characteristics of the households to which they belonged, this section seeks to answer two questions: (i) what was the relative strength of the different factors which exercised a significant influence on the children's test outcomes? (ii) after taking these factors into account was there still significant correlation between the children's membership of specific groups and their test results?
The answers to these questions were provided by estimating econometric equations for reading, writing, and arithmetic with the dependent variable for each equation taking as its values the test scores of the children. Consequently, if N children sat the reading test then the value of the dependent variable for the ith child (i=1,...,N) was denoted by yi  [0,1,2,3,4]. Using these dependent variables, the reading and arithmetic equations were estimated using the multinomial logit method and the writing equation, with binary outcomes, was estimated using logit.​[9]​ 
	It is possible to compute from the multinomial logit estimates for the reading and arithmetic equations, and the logit estimates for the writing equation, a set of base probabilities comprising the probabilities of the different outcomes when all the variables are set to their mean values.  Following from this, a natural question to ask is how the probabilities of the different outcomes (for example, the reading test has four outcomes) would change (from these base values) in response to a change in the value of any of the variables, the values of the other variables remaining unchanged?  These probabilities are termed marginal probabilities.  For continuous variables, the marginal probabilities refer to changes in the probabilities consequent upon a unit change in the value of the variable; for discrete variables, the marginal probabilities refer to changes in the probabilities consequent upon a move from the referenced category for that variable to the category in question.  
	This paper presents the multinomial logit estimates - based on data for children between 8-11 years age who were enrolled at school​[10]​ - in terms of their implied marginal probabilities of the highest and the lowest levels of achievement (hereafter, referred to as "success" or "failure").​[11]​  The estimated (highest/lowest achievement) marginal probabilities for the reading, writing, and arithmetic tests are shown, respectively, in Tables 2, 3, and 4.  The base probabilities which anchored these marginal probabilities are shown at the head of each table: so, for example, if all the variables shown in Table 2 were assigned their mean values the predicted proportions of children obtaining the highest and lowest scores in the reading test were, respectively, 36.5 and 3.4 percent.  In the subsequent discussion, the marginal probabilities are presented as percentage point (hereafter, simply point) changes to these base probabilities.​[12]​ 
	The variables associated with these marginal probabilities are grouped under broad headings. Some of these headings have a referenced category: for example, under "school type", the referenced category is "private schools"; under "medium of instruction", it is "other languages"; and under "household social group" it is "Brahmin".  For such variables, the marginal probability refers to the change in the probabilities of success and failure (that is, the highest and lowest levels of achievement) consequent upon a change from the referenced category to the category in question. 
<Tables 2, 3, 4>
Parental Education and Household's Economic Position
The first thing to draw attention to in Table 2 is the importance of parental education and household economic position in influencing the probability of a child succeeding or failing. For example, Tables 2, 3, and 4 show that having a literate mother had a significant positive effect on the likelihood of success in reading (Table2: 10.6 points), in arithmetic (Table 3: 4.8 points), and in writing (Table 4: 7.7 points); literate mothers also a significant negative effect on the likelihood of failure in reading (Table 2: 1.5 points) and arithmetic (Table 3: 4.3 points);  Tables 2-4 also show that having a father and mother who were Matric (that is, who had successfully completed their school leaving exams) significantly increased the probability of a child's success in reading by, respectively,  3.5 and 6.9 points;  arithmetic by, respectively, 8.6 and 2.6 points; and writing by, respectively, 4.6 and 5.5 points.
Belonging to a "poor" household lowered the likelihood of success in all three competencies (by 5.6 points in reading, by 4.5 points in arithmetic, and by 5.5 points in writing) and raised the likelihood of failure (by 0.7 points in reading, by 3.2 points in arithmetic, and by 4.5 points in writing); conversely, the higher the level of household assets the greater the likelihood of success - and the smaller the likelihood of failure - in reading and arithmetic. However, compared to the effect of poverty on these likelihoods, the effect of wealth was not as marked. This suggests that a lack of wealth (assets) is not as great a barrier to educational achievement as a lack of income (poverty). 
School Type and Medium of Instruction
The next set of variables affecting the likelihood of success related to the nature of the schools in which the children studied. The overwhelming proportion of children aged 8-11 went to either government (59 percent boys, 63 percent girls) or private schools (29 percent boys, 23 percent girls); the remainder went to "other schools" comprising: government aided schools (4 percent), convent schools (2 percent), and madrassas (1 percent).​[13]​ The results in Table 2-4 show that, compared to studying in private schools - the referenced school category - studying in a government school significantly lowered the likelihood of success in reading by 10.2 points, in arithmetic by 8.1 points, and in writing by 9.4 points. On the other hand, compared to studying in private schools, studying in "other schools" significantly reduced the likelihood of success in reading by 4.7 points and in writing (by 9 points), without any significant effect on arithmetic scores.  At the other end of the scale, compared to private schools, the likelihood of failure in reading was higher in government schools and "other schools" (by 2.5 points) but the likelihood of failure in arithmetic was lower in "other schools" (by 3.2 points). 
For a large majority of the children (96 percent), the medium of instruction was Hindi, English or a state language: Assamese, Bangla, Gujarati, Marathi, Oriya, Kannada, Malyalam, Tamil, Telegu, Punjabi; the remainder studied in "other" languages with Urdu being prominent in this category.  Using "other" languages as the referenced category, Tables 2-4 show that, in terms of the likelihood of success, there was significant advantage, in reading and arithmetic to studying in Hindi, English or a state language. The advantage of Hindi, English, and state languages, over other languages, also lay in a smaller likelihood of failure in reading and arithmetic.  Indeed, writing was the only competency in which, compared to other languages as the medium of instruction, there was no significant advantage to studying in Hindi, English, or a state language.  The "language effect", noted above, could possibly be due to the greater isolation, from "mainstream" Indian society, of children who did not study in the major languages.    
School, Homework, Private Tuition Hours, and Days Absent
  The results shown in Tables 2-4 confirmed the importance for learning achievements of classwork, homework, private tuition, and regular school attendance: an increase of one hour per week in the number of homework, and private tuition, hours would significantly increase the likelihood of success - and significantly lower the likelihood of failure - in reading, arithmetic and writing; an increase of one hour per week in the number of school hours would significantly lower the likelihood of failure (though it would not significantly increase the likelihood of success) in reading and arithmetic; lastly, every additional day missed (per month) of school would significantly increase the likelihood of failure in reading and arithmetic and, also, would significantly decrease the likelihood of success in arithmetic.  However, it should be noted that these marginal effects, though significant, were relatively small.
Grade, Age, Gender, and Urban
Considering that the children analysed were aged 8-11, every additional year of age had a large positive impact on the likelihood of success - and a large negative impact on the likelihood of failure - in all three competencies.​[14]​  However, the largest effect on children's performance was due to the grade (or class) in which they were studying: a higher grade (or class) improved the likelihood of success in reading, arithmetic, and writing by, respectively, 12.1, 8.7, and 8.3 percentage points and reduced the likelihood of failure in reading, arithmetic, and writing by, respectively, 2.3, 4.1, and 8.3 points. 
In terms of success, the gender effect was significant for arithmetic and writing but not for reading: compared to boys, girls were less likely to succeed in arithmetic and writing by, respectively, 3.7 and 2.5 points. In terms, of failure, the gender effect was significant for all three competencies: compared to boys, girls were more likely to fail in reading, arithmetic and writing by, respectively, 0.8, 4.0, and 2.5 points. In developed countries, the traditional educational disadvantage of females has given way to a situation in which girls outperform boys.​[15]​  For India, however, the traditional disadvantages of the girl child with regard to nutrition and healthcare (Borooah, 2004) also extend to education.  
Lastly, compared to children in rural areas, the likelihood of success in reading, arithmetic, and writing was significantly higher (though for reading and arithmetic at 10% significance) for children living in urban areas and, compared to rural children, the likelihood of failure in all three competencies was significantly lower for urban children. 
The Social Group of the Children           
	Earlier it was observed that there was a considerable gap between the educational attainments of, for example, Brahmin and Dalit children. However, this may have been the consequence of differences between them in their endowments of "attainment-friendly" attributes. If, after controlling for such attributes, membership of a social group did not play a significant part in explaining inter-group attainment differences then these could - indeed, would - be eliminated by removing attribute differences. However, if, even after controlling for attributes, the social groups to which children belonged were significantly correlated with their educational attainment levels, then this would raise a wider, and more vexed, question of structural differences between the groups.  Such differences, perhaps due to inter-group differences in the importance attached to learning and, concomitantly, in aspirations and ambition, might impact on children's attainments, over and above inter-group differences in attributes.
	Disparities in the educational achievements in the USA among children of different racial backgrounds - with White children doing considerably better than Black and Hispanic children - are well documented (Humpherys, 1988).  Stevenson et. al. (1990) in a study of Black, White and Hispanic children in the USA found that ethnic differences in reading scores persisted (but differences in mathematics scores were largely eliminated) even after the effects of mothers' education and family income had been removed. 
	Table 2 shows that, after controlling for the "secular" variables" - that is, variables unrelated to caste or religion -  children from all the social groups (except for Sikh, Jain, and Christian children), compared to Brahmin children (the representative group), were significantly less likely to attain the highest reading score. This negative social group effect in reading success was, however, smallest for high caste and OBC children (respectively, 6.4 and 5.8 points) and largest for Muslim (12.3 points), Dalit (10.2 points), and Adivasi (8.9 points) children.  Conversely, compared to Brahmin children, only OBC, Dalit, Adivasi, and Muslim children were significantly more likely to receive the lowest reading score; this positive social group effect in reading failure was largest for Muslims (4.7 points) followed by Adivasis (3.8 points) and Dalits (3.6 points). 
	Table 3 shows that compared to Brahmin children, children from all the social groups were significantly less likely to attain the highest score in arithmetic.  This negative social group effect in arithmetic success was smallest for high caste and OBC children (respectively, 3.5 and 5.8 points) and largest for Muslim (9.6 points), Dalit (9.5 points), and Adivasi (8.8 points) children. Conversely, compared to Brahmin children, only OBC, Dalit, Adivasi, and Muslim children were significantly more likely to receive the lowest arithmetic score; this positive social group effect in arithmetic failure was largest for Adivasis (7.8 points), followed by Dalits (5.7 points), then Muslims (5.6 points), and then the OBC (3.7 points). Lastly, Table 4 shows that for writing, Dalit, Adivasi, and Muslim children, compared to Brahmins, were less likely to attain the highest score and more likely to receive the lowest score: Adivasis by 9.0 points, Muslims by 6.7 points, and Dalits by 4.9 points.
	Overall, therefore, while children from all the social groups were structurally disadvantaged relative to Brahmin children, in some or all of the three competencies, this disadvantage was greatest for Muslim, Dalit, and Adivasi children. Moreover, for these children, structural disadvantage extended over all the competencies and it included the probability of failure as well as that of success. 
5. Decomposition by Social Group
 	In the estimation results reported in Tables 2-4, the “social group” effects operated entirely through the intercept term with the slope coefficients being unaffected by the children's social group. The implication was that the marginal probabilities associated with the variables - say, the effect of parental education on reading scores - was the same for Brahmins as it was for Dalits. This assumption can be relaxed by estimating the three equations specified in Table 2-4 separately for children from the different social groups; this study does so for Brahmin and High Caste (B&HC) children (collectively) and for Dalit and Muslim children (separately).  It should be emphasised that although the B&HC coefficients were numerically different from the Dalit [Muslim] coefficients in many cases these differences were not statistically significant.​[16]​  The decompositions reported below are based on the entire B&HC and Dalit [Muslim] coefficient vectors without regard to whether differences in individual components were statistically significant. 
	After doing so, the difference between groups, in their respective mean values, were decomposed into a “coefficients” and an “attributes” component by using the method of Oaxaca (1973) as applied to models of discrete choice (Nielsen, 1998).  The attributes component was computed by asking what the difference in the proportion of B&HC and Dalit children achieving the maximum score would have been if the difference in attributes between them had been evaluated using a common coefficient vector.​[17]​ The coefficients component, computed as a residual, was the observed difference less the attributes component.  This could be ascribed to a “structural advantage” that children from some groups enjoyed over children from other groups.  Table 5-7 show the decompositions for the observed difference between B&HC and Dalits in the proportions of children attaining the maximum score in, respectively, reading, arithmetic and writing while tables 8-10 show the results from a similar comparison between B&HC and Muslims.
<Table 5, 6, 7, 8, 9, 10>
	Column 1 of Table 5 shows the observed difference between B&HC and Dalits in the proportions of children attaining the maximum reading score: 0.511 – 0.304 = 0.207. Column 2 shows the amount of the overall gap that is due to the attributes component when B&HC and Dalit attributes are both evaluated using B&HC coefficients; similarly, column 4 shows the amount of the overall gap that is due to the attributes component when B&HC and Dalit attributes are both evaluated using Dalit coefficients. 
When Dalit  [Muslim] attributes were evaluated at B&HC coefficients, the proportion of  Dalit [Muslim] children who obtained the highest score in reading, in arithmetic, and in writing rose from the observed values of 0.304, 0.174, and 0.653 [Muslims: 0.268, 0.170, and 0.638] to 0.370, 0.277, and 0.7 [Muslims: 0.331, 0.267, and 0.699].  This is because Dalit [Muslim] attributes were now being evaluated using more favourable coefficients (i.e. those of B&HC).  Consequently, when B&HC coefficients were used to evaluate Dalit and Muslim attributes, of the observed gap between B&HC and Dalit children - of 20.7 percentage points in reading, 21.8 in arithmetic, and 16.1 in writing - 68 percent (reading: 14.1 out of 20.7 points), 53 percent (arithmetic: 11.5 out of 21.8 points), and 71 percent (writing: 11.4 out of 16.1 points) could, respectively, be explained by differences in attributes between B&HC and Dalit children. The “unexplained” residual of 32, 47, and 29 percent in reading, arithmetic, and writing, respectively, could be ascribed to a “structural advantage” that B&HC children had over Dalit children.  The corresponding proportions explained by differences in attributes between B&HC and Muslim children were 74 percent in reading, 56 percent in arithmetic, and 65 percent in writing. The “unexplained” residuals (of 26, 44, and 35 percent in, respectively, reading, arithmetic, and writing) could be ascribed to a “structural advantage” that B&HC children had over Muslim children. 
On the other hand, when B&HC attributes were evaluated using  Dalit  [Muslim] coefficients, the proportion of  B&HC children who obtained the highest score in reading, in arithmetic, and in writing fell from the observed values of 0.511,  0.392, and 0.814 to 0.461 [Muslim: 0.474], 0.313 [Muslim: 0.312], and 0.769 [Muslim: 0.782].  These reductions were due to B&HC attributes being evaluated using less favourable coefficients (i.e. those of Dalits and Muslims).  Consequently, of the observed gap between B&HC and Dalit children - of 20.7 percentage points in reading, 21.8 in arithmetic, and 16.1 in writing - 76 percent (reading), 64 percent (arithmetic), and 72 percent (writing) could, respectively, be explained by differences in attributes between B&HC and Dalit children.  The “unexplained” residual of 24, 36, and 28 percent in reading, arithmetic, and writing, respectively, could be ascribed to a “structural advantage” that B&HC children had over Dalit children. Similarly, of the observed gaps between B&HC and Muslim children in the three competencies, 85, 64, and 82 percent in reading, arithmetic, and writing, respectively, could be explained by differences in attributes.  The “unexplained” residuals of 15, 36, and 18 percent in reading, arithmetic, and writing, respectively, could be ascribed to a “structural advantage” that B&HC children had over Muslim children.  
The fact that Oaxaca type decompositions (based on evaluating different attribute vectors using a common coefficient vector) yield different results depending upon the common vector employed has been analysed by Borooah and Iyer (2005).  Here it may be noted that the structural advantage of B&HC children over Dalits [Muslims] was smallest when the evaluation used the Dalit [Muslim] coefficients and largest when it was based on the B&HC coefficients.  Combining the two sets of comparisons provides a estimate range (rather than point estimates) of the values for structural advantage:  the structural advantage of B&HC over Dalit children was between 24 and 32 percent in reading; 36-47 percent in arithmetic; and 28-29 percent in writing.  The structural advantage of B&HC over Muslim children was between 15 and 26 percent in reading; 36-44 percent in arithmetic; and 18-35 percent in writing.   
6.  Conclusions
	This paper recorded significant inter-group differences in the test scores in reading, arithmetic and writing of school children in India aged 8-11 years.  In particular, children belonging to the “higher” social groups – Brahmins, high castes, Sikhs/Jains, and Christians - did significantly better than those from the “lower” groups – the OBC, Dalits, Adivasis, and Muslims.  After controlling for a number of parental, household and school-related factors, it appeared that children from all the social groups were structurally disadvantaged, in some or all of the three competencies of reading, arithmetic, and writing, relative to Brahmin children. However, this disadvantage was greatest for Muslim, Dalit, and Adivasi children.  These children were structurally disadvantaged with respect to all three competencies and their disadvantage included the probabilities of failure as well as success. Using a decomposition analysis, the paper quantified the “structural advantage” that Brahmin and High Caste children enjoyed over their Dalit and Muslim counterparts.
It is possible that a significant part of the underperformance of Dalit and Muslim children is due their experience of schools and schooling.  Thrown in as a minority group with children from the higher social groups they face discrimination, exclusion, and humiliation.  Nambissan (2010) in her study of the experiences of Dalit children in schools in Jaipur district in the state of Rajasthan concluded that "social relations and the pedagogic processes fail to ensure full participation of Dalit children and they are subject to discriminatory and unequal treatment in relation to their peers" (p. 282).​[18]​ This sense of exclusion is compounded when, on returning from school with homework, many find that their poorly educated, and often illiterate, parents (44 percent of Dalits, compared to 19% of Brahmins, in the sample were illiterate) are unable to help them with it. Overlaying this is the fact that most teachers are likely to be non-Dalits or non-Muslims and, therefore, not understanding of, and perhaps unsympathetic to, the feelings of minority group children.​[19]​  
The role of social identity in shaping outcomes in work and education has been extensively discussed by Akerlof and Kranton (2010).  They argued that the traditional economic model in which students, as rational decision makers, weighed the economic costs and benefits of schooling was flawed because it took no account of the constraints imposed by the social identities of the children. Using examples from the USA, they showed that the social burden of being Black or Hispanic led many children from such groups to underperform relative to their white peers even within the same school: consequently, relative to social pressures, the economic return to education in terms of more pleasant and better paid jobs could be a weak determinant of children's efforts at school. The solution for such "identity-based" problems is to view schools not just as imparting skills but also teaching norms of behaviour and, by so doing, becoming a sanctuary from the dysfunctional world outside its walls.  
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Table 1A: Equity-adjusted Scores using the Gini Coefficient, Boys 8-11 years













Table 1B: Equity-adjusted Scores using the Gini Coefficient, Girls 8-11 years













Table 2: Marginal probabilities from Multinomial Logit Model Estimates: Reading
	Highest Score: Reading	Lowest Score: Reading
	Base Probability: 0.365	Base Probability: 0.034









School Type (Reference: private school)						
Government school	-0.102	-6.33	0.00	0.025	6.13	0.00
Other Schools	-0.047	-1.96	0.05	0.025	2.10	0.04








Days absent in last month	-0.003	-1.03	0.30	0.002	3.54	0.00
(Days absent)2	0.000	0.75	0.45	0.000	-2.63	0.01






















Table 3: Marginal probabilities from Multinomial Logit Model Estimates: Arithmetic
	Highest Score: Arithmetic	Lowest Score: Arithmetic
	Base Probability: 0.192	Base Probability: 0.093









School Type (Reference: private school)						
Government school	-0.081	-6.33	0.00	0.020	1.65	0.10
Other school	-0.007	-0.42	0.68	-0.032	-2.62	0.01








Days absent in last month	-0.008	-3.37	0.00	0.006	5.12	0.00
(Days absent)2	0.000	2.45	0.01	0.000	-2.72	0.01


































School Type (Reference: private school)			
Government school	-0.094	-7.27	0
Other School	-0.090	-3.35	0.001








Days absent in last month	0.001	0.54	0.59
(Days absent)2	0.000	-1.96	0.05






















Table 5: The Decomposition of the Proportion of Children who attained the Maximum Reading Score: Brahmin & High Caste versus Dalit Children 
SampleAverage		Dalit attributes evaluated at Brahmin & High Caste coefficients		Brahmin & High Caste attributes evaluated at Dalit coefficients
PB&HC – PDLT		Attributes Difference*	Residual		Attributes Difference**	Residual
0.511 – 0.304 = 0.207		0.511-0.370 = 0.141	0.370- 0.304 = 0.066		0.461-0.304 = 0.157	0.511-0.461= 0.050
PB&HS and PDLT are the proportions of, respectively, Brahmin & High Caste (B&HC) and Dalit children who attained the maximum score in reading.
*Attributes difference: holding coefficients constant at B&HC values, this difference represents the inter-group difference in proportions due to differences in attributes between B&HC and Dalit children.
** Attributes difference: holding coefficients constant at Dalit values, this difference represents the inter-group difference in proportions due to differences in their attributes between B&HC and Dalit children.

Table 6: The Decomposition of the Proportion of Children who attained the Maximum Score in Arithmetic: Brahmin & High Caste versus Dalit Children 
SampleAverage		Dalit attributes evaluated at Brahmin & High Caste coefficients		Brahmin & High Caste attributes evaluated at Dalit coefficients
PB&HC – PDLT		Attributes Difference*	Residual		Attributes Difference**	Residual
0.392 – 0.174 = 0.218		0.392-0.277 = 0.115	0.277- 0.174 = 0.103		0.313-0.174 = 0.139	0.392-0.313= 0.079
PB&HS and PDLT are the proportions of, respectively, Brahmin & High Caste (B&HC) and Dalit children who attained the maximum score in arithmetic.
See notes to Table 5.

Table 7: The Decomposition of the Proportion of Children who attained the Maximum Score in Writing: Brahmin & High Caste versus Dalit Children 
SampleAverage		Dalit attributes evaluated at Brahmin & High Caste coefficients		Brahmin & High Caste attributes evaluated at Dalit coefficients
PB&HC – PDLT		Attributes Difference*	Residual		Attributes Difference**	Residual
0.814 – 0.653 = 0.161		0.814-0.700 = 0.114	0.700- 0.653 = 0.047		0.769-0.653 = 0.116	0.814-0.769= 0.045
PB&HS and PDLT are the proportions of, respectively, Brahmin & High Caste (B&HC) and Dalit children who attained the maximum score in writing.





Table 8: The Decomposition of the Proportion of Children who attained the Maximum Reading Score: Brahmin & High Caste versus Muslim Children 
SampleAverage		Muslim attributes evaluated at Brahmin & High Caste coefficients		Brahmin & High Caste attributes evaluated at Muslim coefficients
PB&HC – PMSL		Attributes Difference*	Residual		Attributes Difference**	Residual
0.511 – 0.268 = 0.243		0.511-0.331 = 0.180	0.331- 0.268 = 0.063		0.474-0.268 = 0.206	0.511 -0.474 = 0.037
PB&HS and PMSL are the proportions of, respectively, Brahmin & High Caste (B&HC) and Muslim children who attained the maximum score in reading.
*Attributes difference: holding coefficients constant at B&HC values, this difference represents the inter-group difference in proportions due to differences in attributes between B&HC and Muslim children.
** Attributes difference: holding coefficients constant at Muslim values, this difference represents the inter-group difference in proportions due to differences in their attributes between B&HC and Muslim children.

Table 9: The Decomposition of the Proportion of Children who attained the Maximum Score in Arithmetic: Brahmin & High Caste versus Muslim Children 
SampleAverage		Muslim attributes evaluated at Brahmin & High Caste coefficients		Brahmin & High Caste attributes evaluated at Muslim coefficients
PB&HC – PMSL		Attributes Difference*	Residual		Attributes Difference**	Residual
0.392 – 0.170 = 0.222		0.392-0.267 = 0.125	0.267- 0.170 = 0.097		0.312-0.170 = 0.142	0.392 -0.312 = 0.080
PB&HS and PMSL are the proportions of, respectively, Brahmin & High Caste (B&HC) and Muslim children who attained the maximum score in arithmetic.
See notes to Table 8.
Table 10: The Decomposition of the Proportion of Children who attained the Maximum Score in Writing: Brahmin & High Caste versus Muslim Children 
SampleAverage		Muslim attributes evaluated at Brahmin & High Caste coefficients		Brahmin & High Caste attributes evaluated at Muslim coefficients
PB&HC – PMSL		Attributes Difference*	Residual		Attributes Difference**	Residual
0.814 – 0.638 = 0.176		0.814-0.699 = 0.115	0.699- 0.638 = 0.061		0.782-0.638 = 0.144	0.814 -0.782 = 0.032
PB&HS and PMSL are the proportions of, respectively, Brahmin & High Caste (B&HC) and Muslim children who attained the maximum score in writing.








^1	 Endnotes Extending across the states of Gujarat, Rajasthan, Maharashtra, Madhya Pradesh, Chhattisgargh, Jharkhand, Andhra Pradesh, Orissa, Bihar, and West Bengal with another 15 million living in the hills of North-Eastern India (Guha, 2007).
^2	  12,356 children were tested for reading, 12,306 for arithmetic, and 12,249 for writing.
^3	  It is important to make clear at the outset that the term "ability" is used in this paper as meaning "cognitive skills" -that is, to skills acquired and honed through a favourable learning environment - and not to an innate, exogenously given intellectual capacity (Hanushek and Woessmann, 2008). Details of the tests are provided in Desai et. al.(2010).
^4	  It is our understanding that the IHDS tests were developed by Pratham which is a network of non-governmental organisations dating from 1994, supported by UNICEF, with activities in fourteen states in India (http://www.pratham.org).  Further details of the tests can be found in Pratham's Annual Status of Education Reports (ASER): http://www.asercentre.org/ngo-education-india.php?p=Tools.   
^5	  Details in Table 1A and 1B in an online Appendix to the paper.
^6	  Details in Tables 2A and 2B of the online Appendix.
^7	  Compared to Brahmin households, a larger proportion of Dalit households received school fees from the government (7 percent against 16 percent). However, even when one focused on households which did not receive any government fee support, the average fee per boy [girl] was Rs. 1,570 [Rs. 1,311] for Brahmins and Rs. 575 [Rs. 390] for Dalits.  
^8	  "Matric" is a term commonly used in India to refer to the final year of high school, which ends at tenth standard (tenth grade); the qualification received after passing the "matriculation exams", usually at the age of 15-16 years, is referred to as "matric (passed)". 
^9	  Since these values were discrete, and were also ordered (in the sense that a higher value represented a "better" outcome than a lower value), the appropriate method of estimation might have been that of ordered logit.   However, a critical assumption of the ordered logit model is that of parallel slopes. In essence this means that if there is a variable which affects the likelihood of a person being in one of the ordered categories (for example, mother's literacy on reading score) then it is assumed that the coefficient linking that variable to the different outcomes is the same across outcomes. If this assumption is not valid, so that the slope coefficients associated with a variable are different across outcomes, then the method of ordered logit - notwithstanding its advantage of parsimony - is not appropriate and the model should be estimated using the method of multinomial logit. A likelihood ratio test (STATA, 2007, p. 490) showed that the ordered logit model was not appropriate for estimating the equations employed in this paper and, therefore, multinomial logit was used.
^10	  A small proportion of students who took the test were not enrolled at school.
^11	  Namely: being able to read a "story"/cannot even recognise a letter of the alphabet; perform calculations involving division/ cannot even recognise a number; write with two or fewer mistakes/ write with more than two mistakes.
^12	  So, for example, a marginal probability of 0.02 means the base probability would increase by 2 percentage points and a marginal probability of -0.02 means the base probability would decrease by 2 percentage points.
^13	  Contrary to popular folklore, only 5 percent of Muslim 8-11 year olds were enrolled in madrassas and only 4 percent of all Muslim educational enrolments were with madrassas.
^14	  The negative marginal probability of success, and the positive marginal probability of failure, associated with the squared value of age shows that these effects diminished with age.
^15	  For example, in both Britain and New Zealand, researchers (Eden, 2004 and Fergusson and Horwood, 1997) have argued that "girls' educational attainment is higher than that of boys and it is the under achievement of boys that is now currently seen to be the problem" (Eden, 2004, p.124), one reason for this being that boys were more prone to disruptive and inattentive classroom behaviour that impeded their learning.
^16	  These results are reported obtained in the online Appendix to this paper.
^17	  Similarly, for the difference in the observed B&HC and Muslim proportions.
^18	  Adivasis escape this fate largely because they live in areas where they are the overwhelming majority. 
^19	  Nambissan (2010) reports that many Dalit children received only minimal support from non-Dalit teachers.
